Because of the large number of parking lots, the system has great potential in energy saving demand. This paper mainly introduces the design and implementation of the control system of the channel brake based on SCM. Especially on the structure and design thinking of the brake system and control system hardware composition and software design method, finally introduced the bar rises to the way of the gate structure of mechanical equipment principle of potential energy into electricity.
INTRODUCTION
With the growth of economy and the number of vehicles, the number of car parks also grew rapidly, so the gate system that manages the traffic in and out of the car developed rapidly. Since the control of the gate system requires the power to drive the rise and fall of the crossbar, the energy saving mode of the brake system is also studied and the effect is obtained. Normally the brake prevents the vehicle from being at a horizontal state, and the motor driven across the brake controller is erected through the gate controller. Because of the different vehicles by height, width, the vast majority of vehicles will actually don't need bar completely erected vertically, obviously this situation will lead to energy waste. In addition, when the horizontal bar is restored to the horizontal state, if the potential energy of the horizontal bar can be converted into energy collection and storage, it can be used to recover some electrical energy to achieve a certain energy saving benefit [1] .
SYSTEMSTUCTURE AND DESIGN THINKING
The data collection and control signal of all kinds of sensors in this gate system is mainly realized by single chip microcomputer, and the mechanical structure of the channel brake lever potential energy is converted into electric energy. 
Installation of Pressure Sensors
Near the vehicle brake by road, road in advance first laid multi-channel not equidistant intervals of pressure sensor, generally car 1.6 1.8 meters, the width of main buried in expected beneath the wheels of vehicles. When the vehicle goes to the road gate, the pressure sensor of the wheels can be detected and the width of the vehicle can be matched by the preset sensor data table. The left sensor of the wheel can provide the space between the side of the vehicle and the brake controller in the side direction [3] .
Calculate the Angle of The Crossbar Raising
The width of the vehicle is usually positively related to the height of the vehicle, which can be calculated by the width of the vehicle. The average car has a height of about 0.9 times the width of the vehicle. Of course, the specific height of the vehicle in the indoor parking lot can be obtained by the ultrasonic sensor mounted above. To increase the reliability of the system, the height of the vehicle can be improved appropriately.
Two parameters of height and side spacing can be used to calculate the Angle that the bar should be raised. Set the Angle of the bar rises with alpha, said rail level with the ground height h, said vehicles highly expressed in h, on the left side of the vehicle and brake controller of horizontal spacing in w, vehicle width w said. H, w and w are known respectively by the data collected by the sensor. The formula tangent (alpha) = (H-h)/w can calculate the Angle alpha, which is the Angle raised by the horizontal bar.
According to the alpha value, drive the stepping motor to raise the bar.
Use The Potential Energy of The Cross-bar to Generate Electricity
The crossbar should be restored to the horizontal state after passing the vehicle. When put down the bar, drives the ratchet mechanism, so as to drive the generator core rotation, thus the rail potential energy into electricity and stored, can be provided to related sensor and controller to work [2] . 
SYSTEM HARDWARE DESIGN SCM Control Circuit Design
The 8 road pressure sensor is not evenly distributed on the road of the road. The STC89C52 single chip can be used as the data acquisition signal processing core of each sensor. When the vehicle to the gate waiting for release, near the gate of photoelectric sensors to create a "vehicle waiting" signal, the signal collecting state of pressure sensor, start the microcontroller through conversion vehicle width and vehicle side and brake controller in lateral direction of spacing. The ultrasonic sensor at the top of the vehicle detects the distance between the top of the vehicle and the ultrasonic sensor to get the height of the vehicle.
Mechanical Structure Design of Potential Energy Conversion
The crossbar is attached to the generator gear at one end of the controller, and there is a set of ratchet mechanism inside the gear part. The ratchet can be driven by one direction. When hoisting the crossbar, the motor drive gear counter clockwise, it will not drive the ratchet operation, the same effect as the normal brake hoisting bar. When the bar is lowered, the gear drives the ratchet mechanism. In order to improve the conversion efficiency, the magnetic core of the generator is usually driven by the secondary gear structure, which can convert the potential energy into electric energy. The electric energy is then stored in the battery, which can be provided to the relevant sensor and controller. Refer to figure 2 for specific schematic diagram.
SYSTEM SOFTWARE DESIGN
The working flow of the control system of the energy saving channel is carried out in the following steps:
Step1.The sensor detects whether the crossbar is returned, and if it does not return, the artificial judgment continues to wait or fail until the crossbar is returned.
Step2.Determine whether the vehicle is allowed to pass through, mainly for the fee and other links, then release the vehicle.
Step3.When the vehicle is allowed to pass through, it can read the state of the gate pressure sensor, which can be converted to the width of the vehicle by the receiving state combination, which is represented by "W". The data table preexists in the program. (e.g., 1 # 2 # and 6 # 7 # above have pressure, the vehicle tire in # 1, # 2 and # 6 # 7 above pressure sensor, the vehicle width W should be 1 # 7 # tire pressure sensor spacing and lateral 2 times with the outside of the vehicle spacing. Other circumstances correspond to different data.
Step4.The above gate pressure sensor state can also be converted to the left side of the vehicle and the channel brake controller in the transverse distance, using "w".
(assuming the state of the pressure sensor is the same, the horizontal spacing between w = 1# sensor and the gate controller -the distance between the outside of the wheel and the outer space of the car body can be pre-existent in the data table.). Step5.The ultrasonic sensor above the vehicle detects the distance between the top of the vehicle and the ultrasonic sensor to get the height of the vehicle. I'll call it H. Such as external conditions humble, cannot install ultrasonic sensor in above, H can be obtained by the preceding W conversion get (generally is directly proportional to the height and width of the vehicles, most of the vehicle height H is about 0.9 times its width W).
Step6.From A height H and lateral spacing bar should be raised two parameters can be calculated the point of view of tan (alpha) = height/spacing, alpha is should rise Angle, the height should be the vehicle height H minus the rail height H.
Step7.According to the alpha value, drive the stepping motor to raise the bar.
Step8.The ultrasonic sensor installed by the gate controller detects whether the vehicle has passed the gate, if not, wait 1 second and continue to judge until the vehicle passes completely.
Step9.When the horizontal bar is lowered, the magnetic core of the generator turns and converts the potential energy into electricity and storage. Return to Step 1 [4] .
CONCLUSIONS
This system in the energy saving at least two aspects, one is rail erected Angle decreases, the driver bar higher center of gravity by consume less energy and reduce the proportion of may according to the formula 1 -sin (perspective); The second is that the horizontal rod is used to generate electricity from the horizontal bar when it is lowered. The efficiency of the general potential energy generation is about 10%, which can be used to recover 10% of the energy consumed by the raised bar. The energy saving ratio of this scheme can be calculated.
